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ABSTRACT 

This issue of CPRE Policy Briefs draws on a report by 
William Clune and others entitled "The Implementation and Effects of 
High School Graduation Requirements: First Steps Toward Curricular 
Reform." Evidence from this indepth study of the effects of education 
policies in six states indicates that state-mandated increases in 
minimum course requirements since 1980 have resulted in low- and 
middle-achieving students taking more classes in academic subject 
areas, but that the courses are at the basic, general, or remedial 
level and do not meet the goals of a high-quality, uniform curriculum 
proposed by "A Nation at Risk" and other reform reports. After an 
initial discussion of increased course requirements in 45 states, the 
middle section of the report evaluates the success of the new student 
standards by answering specific questions. The report concludes with 
a list of Clune* s conclusions and recommendations: (l) streamline the 
core curriculum; (2) aim the curriculum at higher learning 
objectives; (3) pay special attention to instruction for middle- and 
low-achieving students; (4) use different policy instruments for 
different purposes; (5) design technical assistance for schools for 
improved content; (6) build an indicator system to track content and 
course-related achievement; (7) continue research on curriculum 
improvement; and (8) evaluate changes in the policymaking process. 
(TE) 
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Recent attempts by states to improve public education 
by increasing high school course requirements have had 
mixed results, according to a report published b> the 
Center for Policy Research in Education (CPRE). As a 
result of the reforms, low- and middle-achieving stu- 
dents are taking more courses in science and math, but 
there are serious questions about the quality of the 
courses themselves, says William Clune in his report. 
The Implementation and Effects of High School 
Graduation Requirements: First Steps Toward 
Curricular Reform. This issue of CPRE Policy Briefs 
is based on the report which was wntten with assistance 
from Paula White and Janice Patterson. 

The latest round of education reform has focused large- 
ly on increasing student standards. States have In- 
creased standards by requiring' longer school da>i>, 
minimum gradepoint averages, and high school exit 
exams. 

But the greatest level of activity so far, has been in the 
area of minimum course requirements. Since 1980, 45 
states have either specified for the first time, or in- 
creased the total number of courses needed to graduate 
from high school. Forty-two states have increased 
course requirements in mathematics, science or both; at 
least 18 added language arts requirements and about 
half of the states increased requirements in bocial stud- 
ies. 

This move toward tougher standards was based on the 
theory that higher standards, or expectations, lead to 
higher performance. Research also shows that students 
learn more if they are exposed to more content. 

But are students actually being exposed to more and 
better content? Evidence from CPRE's in-Jepth study 
of the effects of education policies in six states indicates 
that the new course requirements resulted in low - and 
middle-achieving students taking more classes in aca- 
demic subject areas. However, the courses are at the 



basic, general or remedial level and do not meci ihc 
goals of d high-qualit>, uniform curriculum propoNcd 
b> A Nation at Risk and other reform reports. 

High School Standards 
In the States 

Forty-five states now specify a full complement of 
courses needed to graduate. States list numbers of units 
required in core courses, including English/language 
arts, social studies, mathematics, and science. All but a 
few include physical education and health in their re- 
quired lists. Other courses frequently required include 
fine arts and practical arts, and increasingly, compufer 
education. Since most states require a total number ot 
units to graduate, which normall> range between 13 
and 24, students need to take several elective units to 
meet the required number. 

Although only five states do not have minimum re- 
quirements, districts in the other 45 states may establish 
their own requirements, as long as these exceed the 
state minimums. Therefore, lucu' district control of 
high school graduation course requirements is still very 
much in evidence virtually everywhere. 

Implementation of the new course requirements has 
proceeded mostlj on schedule throughout the nation. A 
survey conducted in 1986 by the Education Commis- 
sion of the States found few delays or serious problems 
in implementing the new requirements. In 20 states, at 
least some districts found a shortage of teachers to staf! 
additional courses needed to meet new state uraduation 
minimums. Science and mathematics teachers were the 
ones most often in demand, because these iwo areas 
received the most attention when the increases were 
adopted.^ 

^ Grace BcIschcvSimmuns. ct al - Three Areas ot Lduvuhunji Rclorm initial 
Teacher Ccrtifitatuin. Ttather Cumptn>jUv»n unJ Hi^ih Sv.htH>i OraUuaiiun Rt- 
quiremcnij>.'" Unpublisho-^ ^ur\c>. (Den. or. Education Commission ot iho 
States. 1987). 
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The survey also found that although a 
number of state poIic> makers 
thought that districts might need 
additional teachers, materials or faci- 
lities in order to meet the new re- 
quirements, in most states special 
financial support was not gi\en to 
ofYset increased costs. In onI> six 
states did poIic> makers report that 
new appropriations were a was to 
fund graduation requirements' for 
education: but these were general in 
creases and no funds were spccifical 
ly targeted to support the new high 
school graduation course require- 
ments. 

It is likely that the effects of the new 
standards on student achievement 
levels will not be fully felt for several 
years In many states, the new regu- 
lations did not go into effect until the 
class of 1987 or later. However, the 
Clune report provides a look at how 
districts and schools in some states 
are responding to the new require- 
ments. The report is based on results 
from CPRE's continuing research on 
student standards and other education 
policies. CPRE researchers have col- 
lected information and interviewed 
people involved in education at state 
and local levels in six states — Arizo- 
na, California, Florida, Georgia, 
Minnesota and Pennsylvania 

Course Requirements 
in Six States 

The purpose of CPRE's study of high 
school standards was to uncover the 
effects of recent changes in course 
requirements on districts and 
schools. The six states examined 
ranged in the degree of change im- 
posed by the new legal requirements. 
Arizona went from 18 to 20 required 
credits effective in 1987, California, 
none (it was left up to the districts), to 
13 in 1987; Georgia, 20 to 21 in 
1988; and Pennsylvania, 13 to 21 
credits in 1989. Florida had no mini- 
mum requirements prior to 1983 and 
effective in 1989 will require 24 cred- 
its. Minnesota nominally increased 
requirements by adding the 9th grade 
to requirements previously govern- 
ing grades 10-12. In practice, Minne- 
sota's combined 9-12 requirements 
have not changed in 60 years. 

These criteria point to Florida as a 
high-change state, California as high/ 
moderate, Pennsylvania as mod- 
erate, Arizona and Georgia as low 
and Minnesota as no-change. How- 
"Q^'y changes in state requirements 
gp^(^"ot provide a complete picture of 



actual changes in course offerings m 
districts and schools. Many districts 
did not have tu Increase total credits 
required becuu^e they already met or 
exceeded state minimunis. In fact, 
the majority of California districts 
already required 22 total credits to 
graduate (the state requires only 13), 
75 percent of Pennsylvania districts 
required at least the state-mandated 
21 credits, and almost all of Arizo- 
na's 226 districts already required the 
neN\ state minimum of 20 units. Even 
without comparable district require- 
ments, many students satisfied the 
new state standards in response to 
college or university entrance re- 
quirements. 

Since researchers were interested in 
the effects of change, Minnesota and 
Georgia were eliminated from the 
analysis of local effects. Therefore, 
the findings reported below were 
obtained from 13 districts and 19 
high schools in four states. Four of 
the 13 districts studied by CPRE 
already met or exceeded state mini- 
mums. But districts which did not 
have to increase total credits often 
had to add specific courses to m.eet 
new state requirements. 

Evaluating the Success of 
the New Student Standards 

Reformers in the six study states had 
two primary objectives: 1) an im- 
provement in achievement scores and 
work skills; and 2) more uniformity 
of types of courses taken by students 
in the direction of standard, high- 
quality academic courses.^ But 
evaluating the success of the reforms 
in meeting these goals is a com- 
plicated task. 

In his report, Clune approaches 
the task of assessing the effects of 
the new course requirements by 
answering a series of questions. His 
answers are based on his analysis 
of CPRE's data and related re- 
search. 

Were the graduation 
requirements a 
basic success? 

Clune replies: 

Yes, on their own terms. The most 
basic question about the success pi 
the new graduation requirements is 
"were they implemented?" This 
question needs to be answered before 
any other questions about effects. !t 
is fairly clear that the graduation re- 



quirements were implemented and 
implemented on a broad enough scale 
to make a difference. Of the 19 
schools studied, 17 reported addi- 
tions of courses or scctioiis m math 
and 16 reported additions in science. 
CPRE's data suggest that in schools 
affected b> the jequirements — 
usuall> those with a significant num- 
ber of low and middle achie\ers — 
about 27 percent of students are tak- 
ing an extra math course and 34 per- 
cent an extra science course. Man> 
are also taking a new or added course 
in social studies. 

As a result of the new requirements, 
course reductions were reported in 
subjects such as home economics, in- 
dustrial arts, physical education, 
vocational education, business, psy- 
chology and performing arts. Stu- 
dents' schedules are more filled with 
required courses, they are taking few- 
er electives. 

Should the states 
have passed even 
higher requirements? 

Clune responds: 

Probably not. Possible criticisms of 
the requirements are that they were 
not as ambitious as they looked on 
paper and that they did not affect all 
students. It is true that large increases 
in the legal requirements at the state 
level translated into relatively small 
increases in practice, mostly because 
of pre-existing district and university 
requirements. In some states, the 
majority of districts and students 
were not affected at all. But the re- 
quirements im-^ successful in chang- 
ing the coursetaking of students who 
were taking the fewest academic 
courses. 

In principle, the alternative of much 
higher graduation requirements is 
probably not a good idea. Requiring 
more academic courses on top of 
those already mandated (especially 
without other polic> changes) could 
lead to increased concerns about the 
quality of courses added, pressures 
on student time and extracurricular 
activities, losses of vocational 
courses and electives and problems 
for at-risk students. Before consider* 
ing further increases in graduation re- 
quirements, states with high require- 
ments should consider redesigning 

- Umatic M MLDvmnell. Cuurscw^xK Pojic> m Five 
States and lis Implicalums fur Inditalur DcvcK>pmgnl/ 
Working paper. (Santa Monica. OA The RAND Corpora- 
tjon. 1988). 



th^ existing curriculum and making 
other policy improvements Stales 
with relatively low requirements pro- 
bably were wise to raise the mini- 
mum slowly and proceed one step at a 
time. 

Were the courses offered 
the most demanding possible 
for the students affected? 

Clune Responds; 

Probably not. Given that a number of 
middle- and low-achieving students 
are taking an extra math and science 
course, the next most important ques- 
tion is the nature and quality of these 
courses. 

As for the type of math and science 
courses added, sections or courses 
were added in general math, remedial 
math, consumer math, algebra, 
geometry and math applications. In 
science, sections or courses were 
added in general science, physical 
science, chemistry, ph>sics, natural 
sciences, space science, earth sci- 
ence, general biology, laboratory sci- 
ence, and honors biology. But most 
of the additions were at the basic 
level. Of the 17 schools adding math 
sections, 15 reported additions of 
basic, remedial or general math. Of 
the 16 schools adding science sec- 
tions, 14 reported additions of basic, 
remedial or general science. 

Although no in-depth analysis of 
course content was conducted, there 
is evidence of concern about the qual- 
ity of the courses. Those we inter- 
viewed in schools gave examples of 
reduced class time, courses with 
repetitious material, science 'labs'' in 
regular classrooms, misassigned 
teachers, and counseling of students 
to take weaker courses to avoid fail- 
ing. We do not know how common 
such practices were or whether re- 
spondent perceptions would be con- 
firmed by more in-depth analysis of 
content, scheduling and teacher and 
student assignment. 

But there are deeper reasons for 
doubling that the new courses were 
the best possible. First, schools typi- 
cally offer middle- and low- 
achieving students dull, factual and 
repetitive material. Second, design- 
ing the right kind of academic course 
for students of varying levels is very 
difficult. Another reason for doubt- 
-igor of the new courses is the 
CD l/^iffort in the reform process to 



upgrade instruction while increasing 
requirements. States did not t>picall> 
say "Offer an extra math class and we 
will help you offer the best course 
possible for each type of student/' 
Graduation requirements were man- 
dates almost totally devoid of guid- 
ance on the nature and rigor of new 
courses. Systematic efforts to mo\e 
students from lower-level courses 
into higher-level ones are rare. It is 
unreasonable to expect that districts 
and schools under pressure to offer a 
large number of new courses in a 
relatively short phase-in period 
would simultaneousl> embark on a 
systematic program of upgrading. 
The opposite strateg> of lowering 
quality to help meet the challenge is 
more likely. 

Will the reforms raise 
achievement scores in 
academic subjects? 

Clune responds; 

Yes. probably a little. When students 
take courses with new material, their 
achievement scores in those subjects 
generally rise.^ How much they will 
rise, whether they will rise enough to 
make a difference in the workplace 
and whether the new skills bemg 
taught are more worthwhile than the 
ones they replaced cannot be an- 
swered by our data. Research has 
shown, however, that greatergains m 
achievement and income are related 
to more advanced, versus basic levels 
of instruction This, together with 
the relatively small change in 
coursetaking (one or two extra basic 
courses) suggests quite modest gams 
in achievement. However, the small 
per student magnitude of these gams 
should be weighed against the ex- 
tensiveness of the reform. The level 
of skills added to society may be sub- 
stantial simply because new gradua- 
tion requirements produced a small 
gain in a great many students. 

Will the reforms 
produce major gains 
in work skills? 

Clune responds: 

Probably not. The theory linking tra- 
ditional academic courses to work 
skills is quite weak and under- 
developed. The chances that existing 
courses would approximate those de- 
signed for maximum impact in the 
workplace are very small. In other 
words, some of the limited impact of 



the reform on society is due to the 
weakness of the theur> ol the rclorm 
itself. Powerful impacts on work 
skills may depend on radical redesign 
of academic education. 

The precise course exchange that oc- 
curred most frequently— general 
math and science for vocational 
courses — has some disturbing poten- 
tial. A Nation at Risk decried the 
trend away from both academic and 
vocational courses to the general cur- 
riculum. Recent research concludes 
that wages and employment ol non- 
college bound students benefit the 
most from a combination of academ- 
ic and vocational courses, and lose 
ground economically from extra aca- 
demic courses alone.^ The next 
generation of reform should consider 
different combinations of courses, 
including the option of cognitively 
demanding vocational education. 

Did the reforms increase 
dropout rates and hurl 
at-risk students? 

Clune responds : 

Probably not, but there were some 
problems and doubts about educa- 
tional quality. Many respondents in 
the districts CPRE visited were wor- 
ried that higher standards might push 
students out of school but admitted 
that they lacked data to support their 
perceptions. In fact, emerging quan- 
titative data do not support the con- 
nection. Studies have found that 
graduation rates are improving 
slightly nationwide. Furthermore, a 
longitudinal study of classes of stu- 
dents in Dade County, Florida shows 
a significant decline in the dropout 
rate over the same period that aca- 
demic coursetaking was going up. In 
addition, other research has shown 
that dropping out, and its precursor, 
high absenteeism are in fact less pre- 
valent in schools with high standards, 
provided that there is relatively little 
internal stratification in the educa- 
tional opportunities and curricula 
offered to the student body (see side- 
bar, page 4). Ultimately, however. 
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Higher Standards 
f^ay Help Reduce 
Dropout Rates 

Higher standards for student behavior 
and performance can encourage student 
effort, discourage absenteeism and re- 
duce the probability of dropping out, 
according to a study published by CPRE. 

The report, The Effects of High School 
Organization on Dropping Out: An Ex- 
ploratory Investigation, by Anthony S, 
Bryk and Yeow Meng Thum, is atechni- 
cal analysis of a subsample of the High 
School and Beyond (HS&B) database. 
HS&B contains results of surveys and 
tests given in 1980 to students in the 
10th grade. The students, both those 
still in school and those who had drop- 
ped out. were resurveyed two years la- 
ter. 

Bryk and Thum found that dropping out 
and the biggest predictor of dropping 
out— absenteeism, were less frequent 
in smaller schools where: 

* there is an emphasis on 
academic pursuits; 

* more commonality in the 
programs taken by students; 

* a committed faculty; and 

* an orderly environment. 




the argument over standards and 
dropouts must still be judged in- 
conclusive because of lack of in- 
formation 

far db the effects ot standards on 
the quality of education ot at-ribk blu* 
dents is concerned, the data is also 
inconclusive. One problem identified 
is the unavailability and in- 
convenience of remedial and makeup 
classes, given newly crowded sched- 
ules. When students can take 
makeups, a different problem is the 
narrowness of the curriculum. In 
many schools we visited, prac- 
titioners spoke of certain students 
taking nothing but required, remedial 
and makeup classes. Some students 
seem to take nothing but remedial 
classes aimed at the high school exit 
exam. 

Another problem is watering down of 
the educational experience. Instead 
of pushing students out of school, 
school people seem to be bending 
over backwards to keep them in. 
While commendable, bome of the 
rescue efforts, such as counseling 
students into easier courses so they 
can graduate instead of harder 
courses so they can go to college, are 
of questionable value. 

Conclusion and 
Recommendations 

There are elements of both success 
and failure in the new student stan- 
dards, says Clune. The standards 
succeeded in gelling a lot more stu- 
dents into basic academic courses; 
they failed in gelling students into the 
most rigorous possible courses, in 
producing a reasonably uniform 
education for all students, and prob- 
ably, in conveying higlier-order 
skills necessary for a competitive 
economy. 

Upgrading the level of instruction for 
all kinds of students is a long-term 
enterprise which requires many 
changes in policy. Against this more 
ambitious goal, the graduation re- 
quirements suffered from general de- 
ficiencies in policy design and im- 




policy design suffered because the 
means and ends were not clearl> re- 
lated. One difficulty was the unclear 
relationship between academic 
courses and the ultimate ends of rais- 
ing achievement scores and produc- 
ing skills for the workplace. Math 
and science are reasonable guesses 
about what would be most useful, but 
what sort of math and science courses 
would be most useful tor which pur- 
poses? What are the core skills 
needed in the workplace ? What is the 
role of vocational education, if any? 
Curriculum decisions are difficult be 
cause of disagreement over the ends 
of schooling. But in making difficult 
choices, policymakers should push 
the decision one step be>ond specif>- 
ing course labels and decide what 
skills they are most interested in 
encouraging. 

A second difficulty was the lack of 
attention to instruction for different 
kinds of students. Given the goals of 
raising achievement and increasing 
work skills, what is the best approach 
with students at different achieve- 
ment levels? For lower-achieving 
students is it better to drill on the 
basics or focus on a core set of 
higher-order skills? 

Ideal answers to some of these ques- 
tions will require further research, 
but a design based on the best avail- 
able knowledge would be an im- 
provement over existing poIic> and 
help to narrow the area of in- 
determinacy. 

The major problem of policy im- 
plementation is one that is also a 
problem of policy design. Schools 
and districts were iefl on their ow., 
regarding how to implement the 
graduation requirements. For the 
most part, they received little assis- 
tance in solving the man> problems 
of designing and implementing a new 
program of instruction for different 
kinds of students. Policy design is 
implicated in the problems of im- 
plementation because high-qualit> 
assistance ma> hc*ve been impossible 
without clear goals. 

In his report, Clune offers several 
suggestions for improving policy de- 
sign and implementation including: 

□ Streamline the Core Curric- 
ulum. Graduation requirements 
arc useful policy instruments but 
too often they seemed to be vic- 
tims of overkill. CPRE research- 
ers saw considerable evidence of 

5 



excessive and cluttered require- 
ments and the need to focus more 
attention on the core curriculum. 
High levels of non-specific credit 
requirements do not guarantee 
useful educational content, inter- 
fere with valuable extracurricular 
activities and may result in reduc- 
tion of student effort. On the other 
hand, certain highly specific re- 
quirements may drive the curric- 
ulum in that area toward the lowest 
common denominator. Beyond a 
minimum level of core academic 
requirements, states should 
seriously consider whether dis- 
tricts and schools can make better 
decisions about the number and 
content of additional courses. 

□ Aim the Curriculum at Higher 
Learning Objectives. The case 
for a streamlined core curriculum 
is strengthened because of the 
tendency of extra requirements to 
distract from the much more im- 
portant and difficult question of 
the content of the core curriculum. 
To reach the educational content 
of courses, it is necessary to go 
beyond general course labels and 
categories (like "Mathematics'') 
and focus on learning objectives. 

A curriculum alignment move- 



ment underwa> in man> states and 
localities does focus on learning 
objectives and high school exit ex- 
ams are organized around test 
objectives. But these pulit) in- 
struments have serious na\\s The 
objectives of alignment are frus- 
trated b) the iTian> Jiliccciii MiiuA 
and Ie\els of courses ullcicd in a 
particular subject And whiic ihc 
content of each course is reg- 
ulated, there is no common ci^re 
curriculum guarantcciig j qualit) 
education for all >tudcnt> Suiik 
kinds of aligned curriculum, and 
cendinl> the tjpical high schuDi 
exit exam, cmphasi/e lower ra- 
ther than higher order skills 

One prdtiiLdl step is lu Durruw 
from states like Calitornia which 
are taking the lead in developing 
higher-order ^carnin- .^Hjc^tivvs 
and C'*frc-prnJ.r*^ .i^.J^i Ji.cJ 
tests 

Subject-matie** experts in the 
schools and the universities have 
made significant progress toward 
specifying the elements of a core 
curriculum, built around higher- 
order learning objectives in their 
fields. For example, the National 
Council of Teachers of Mathe- 
matics has recommended curric- 
ulum and evaluation standards 
aimed at enhancing mathematical 
problem solving, communication, 
and reasoning and improving the 
value students accord to math and 
the confidence with which they 
approach it. Similar efforts in sci- 
ence suggest ways of improving 
content, time allocated to science, 
sequencing of core topics and in- 
struction. CPRE has published 
two reports dealing with these 
issues (see sidebar on page 5). 
Policymakers in a number of states 
and districts are drawing from 
such effons to identify a core cur- 
liculum appropriate for their 
needs. 

O Pay Special Attention to In- 
struction for Middle- and 
Low-Achieving Students. A dif- 
ficult but important task is to de- 
velop a demanding core curric- 
ulum which emphasizes higher- 
order skills for low- and middle- 
achieving students. Policymakers 
should design a systematic 
approach to the problem of 
remediation for students at widely 
differing levels of initial learning. 
Ways must be found to identify the 
most important part of the core 
O jiculum (the core of the core, so 



Changing Curriculum: 

The Next Wave of 
Education Reform? 

Since 1980. 42 states have increased high 
school course requirements in math, sci- 
ence or both. But these mandates alon?, are 
unlikely to improve the quality of math and 
science education, according to tv/o reports 
published by CPRE. The nev/ standards- 
course requirements, minimum com- 
petency tests, etc— are likely to perpetuate 
curricula that are themselves outdated and 
meffectiye, according the reports. 

If changes are not made in tho math curric- 
ulum, "we will still be training a nation of 
shopkeepers." says Thomas Romberg, In- 
stead of focusing on procedural skills, 
mathematics instruction should emphasize 
conceptual understanding. "All students 
should be taught to reason, design models, 
and create and solve problems,' he says, 
•ptrategies for teaching mathematics by 
first teaching skills and then exposing stu- 
dents to stylized application problems need 
to be reversed; knowledge should emerge 
from experience with problems." In his 
paper. Changes in School Mathematics. 
Curricular Changes, Instructional Changes 



to speak) and to make sure that 
students reach at least that level. 
States, districts and schools need 
to design workable paths from rc 
medial and weak courses to more 
demanding ones. 

□ Use Different Policy In- 
struments for Different' Pur- 
poses. Policymakers should think 
of multiple policy instruments in 
light of how they affect different 
groups of students. Lower-achiev- 
ing students are affected by poli- 
cies such as minimum graduation 
requirements because these arc the 
students below the minimum. 
Academically oriented students 
are most affected by universit> en- 
trance requirements, traditional 
conceptions of academic subjects 
and the structure of advanced 
placement exams. And some evi- 
dence suggests that the coursetak- 
ing and achievement of so-called 
middle students are most strongly 
affected by changes in the entrance 
requirements of the lower rung of 
state universities. 

Different kinds of achievement 
tests also affect different groups of 
students. High school exit exams 
control the content of courses for 
lower-achieving students prepar- 
ing for such exams. Advanced 
Placement exams affect AP 
courses. 



and Indicators of Ch^mges, Romberg dis- 
cusses curriculum and evaluation standards 
roposed by the National Council of 
eachers of Mathematics (NCTM), He also 
discusses the problems of implementing 
and evaluating a new math curriculum. 

Senta Raizen echoes concerns about cur 
rent curricula in her report, Increasing Edu 
cational Productivity through Improving the 
Science Curriculum. A 'rethinking of all 
aspects of the science curriculum is neces- 
sary," she says. Raizen describes the var- 
ious elements of the science curriculum, 
suggesting how elements such as time, top- 
ic and course sequence, content and in- 
structional strategies can be altered to offer 
the best possible science education for all 
students. Elementary school science in- 
struction should focus on a sequence of 
core topics that build on students* own ex- 
periences and environment, Raizen argues. 
Instead of the current stand-alone science 
courses offered in secondary school, there 
should be a parallel progression of courses 
in the life and physical sciences that build on 
the previous year's learning. Furthermore, 
hands-on experiences in elementary school 
and laboratory investigations in secondary 
school are indispensable parts of science 
instruction. 



Thus, the idea of a "uniform stan- 
dard" affecting everyone m the 
same wa> is not realistic. Policy- 
makers should be aware that dif- 
ferent groups of students are 
affected b> different combinations 
of policy instruments in different 
ways. It follows that those design- 
ing policies should first develop an 
accurate picture of the kind of stu- 
dents and schools that will most be 
affected by groups of policies and 
then create the policies to fit those 
needs. 

O Design Technical Assistance to 
Schools for Improved Content, 
States should provide technical 
assistance that recognizes and sup- 
ports the potential of schools and 
districts to design programs that 
best meet the needs of their own 
student bodies. 

O Build an Indicator System to 
Track Content and ^Course- 
Related Achievement. Policy- 
makers .should consider designing 
and implementing indicator sys- 
tems that track changes in short- 
term and long-term goals (for ex- 
ample, coursetaking, course con- 
tent and specified kinds of 
achievement). They should also 
consider a design that is .sensitive 
to outcomes after high school 
(e.g., selected tracking of stu- 
dents). 5 



9 Continue Research on Curric- 
ulum Improvement. More basic 
research should be conducted to 
address questions such as: What 
are the core skills of a skilled 
worker which can be imparted by 
schooling and which kinds of 
courses are the best to accomplish 
this? What are the best methods of 
teaching higher-order skills to 
low-achieving students? How can 
the elementary and high school 
curricula be redesigned to reach 
the highest level of skills possible 
for all students? 

0 Evaluate Changes in the 
Policymaking Process. The de- 
velopment of a long-range, multi- 
part strategy for school improve- 
ment assumes continuity of educa- 
tional planning over cycles of 
political elections and popularity 
of issues. It also requires adequate 
data and data analysis. In other 
words, what may be needed is a 
marriage of stable political in- 
fluence and sophisticated techni- 
cal capacity. 

Research can say that there is plen- 
ty of room and need for improve- 
ment, and that considerable im- 
provement seems feasible, Clune 
notes. However, he adds, the larg- 
er society must decide whether the 
task is worth the effort. Our sense 
as researchers is that the first wave 
of reform barely began an impor- 
tant enterprise that is well worth 
pursuing. Graduation require- 
ments can be seen as a first step 
toward more extensive curricular 
improvement in secondary educa- 
tion. 13 
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Chronicles the implementation of a business-pubhc education collaboration 
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Discusses how the mathematics curriculum should be changed to reflect 
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by Senta A. Raizen 
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by Patricia A. Williams 

(October 1987 • 28 pages • No. RR-003) 
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anisms 



Fill out and send to: 

Center for Policy Research in Education 
Eagleton institute of Politics 
Rutgers, The State University Of New Jersey 
New Brunswick, New Jersey 08901 
Attention: Publications 



REPORT NO. 


QUANTITY 


COST EACH 


TOTAL 










































Total of Order 





j Name . 

Title.^-,.,,^ 

I Organization-^ 

I Street Address^.. 

I City , _^ 

I State Zip 

j Phone No (Optional) 



Publications (continued) 



"Programs for Young Children: 
State Policy Options." CPRE Policy Briefs. 
(September 1987 • 7 pages • No. RB-Ol) 
Free 

Condenses materia! from the CPRE Research Report "Young Children Face 
the States Issues and Options for Earty Chddhood Programs by VV Norton 
Grubb. 

Tho following publications prepared for CPRE may be obtained directly trom. 
Publications Department, The BAND Corporation. 1700 Main Street. P 0 Box 
2138. Santa Monica. CA 90406-2138. Phone. (213) 393-041 1. ext. 6686. Oo not 
uso order form. 

Alternative Policy Instruments 

by Lorraine M. IWcDonnell 

and Richard Elmore 

(November 1987 • 33 pages • No. JNE-03j 

Develops a system for categorizing various policy instruments and examines 
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by Richard F. Elmore 
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by Robert Calfee 
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